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The Applicants have petitioned the Land Use Commission of the State of Hawai‘i for a State Land Use (SLU) District Boundary
Amendment (DBA) to reclassify approximately 0.51 acres of land located within the Hawaiian Paradise Park subdivision on the
shoreline in Kea‘au, Puna, County and State of Hawai’i, from the SLU Conservation District to the SLU Agricultural District. The
Applicants are pursing the DBA to allow for the construction of a modest dwelling and associated agricultural uses that the
Applicants will use as their primary personal residence (Project). The Project is proposed to also include a two-car garage, a lanai on
the makai side of the home facing the Pacific Ocean, a courtyard on the mauka side of the home fronting Paradise Ala Kai Drive, a
small swimming pool, infrastructure (i.e., private water well, including an underground water storage tank, or private catchment
system, underground individual wastewater system, and photovoltaic solar system), and appropriate landscaping.
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SUMMARY OF PROJECT, ENVIRONMENTAL IMPACTS
AND MITIGATION MEASURES

Kevin M. and Monica S. Barry, as Trustees of the Barry Family Trust dated November 15, 2006,
have petitioned the Land Use Commission of the State of Hawai‘i (LUC) for a State Land Use
(SLU) District Boundary Amendment (DBA) to reclassify approximately 0.51 acres of land
located within the Hawaiian Paradise Park subdivision on the shoreline in Kea' au, Puna, County
and State of Hawai ‘i (Property or Barry Property), from SLU Conservation District to the SLU
Agricultural District. The reclassification of land from the SLU Conservation District is atrigger
requiring environmental review under Chapter 343 of the Hawai'i Revised Statutes (HRS).

The Barrys are pursing the DBA to alow for the construction of amodest three (3) bedroom, two
(2) bath, approximately 1,800 sq. ft. single-story dwelling and associated agricultural uses that
the Barrys will use astheir primary persona residence (Project). The Project is proposed to aso
include atwo-car garage, alanai on the makai side of the dwelling facing the Pacific Ocean, a
courtyard on the mauka side of the home fronting Paradise AlaKai Drive, a small swimming
pool, infrastructure (i.e., private water well, including an underground water storage tank, or
private catchment system, underground individual wastewater system (IWS), photovoltaic solar
system), and appropriate landscaping. The Project would be similar to and consistent with the
existing uses of the neighboring SLU Agricultural District lands within the Hawaiian Paradise
Park subdivision.

The Project is not anticipated to have significant adverse impacts on biological resources. With
respect to flora, the Barry Property is dominated by alien plants, with the only native ecosystem
being the shoreline vegetation, where common native plants are present. The Barrys are
proposing to site all Project improvements mauka and outside of these resources, and therefore
no adverse impacts to vegetation or habitat is expected. With respect to fauna, no threatened or
endangered species were observed to be present on the Barry Property when surveyed, although
it is acknowledged that some endangered but regionally widespread terrestrial vertebrates could
occasionaly overfly the Barry Property. In order to mitigate any potential impact to these
species, the Barrys will refrain from activities that disturb or remove woody vegetation taller
than fifteen (15) feet in height between June 1st and September 15th, and all exterior lighting
should be shielded from shining upwards in conformance with the applicable provisions of the
Hawai‘i County Code.

The Barry Property was a so surveyed for archaeol ogical and cultural resources. An
archaeological field inspection was conducted and reveal ed no archaeol ogical features present on
the Barry Property. These findings are consistent with the findings of surveys previously
conducted for twenty-two other properties within Hawaiian Paradise Park, al of which reported
negative findings with respect to the presence of archaeological sites and features. In the unlikely
event that unanticipated archaeol ogical resources are unearthed within the Barry Property, work
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in the immediate vicinity of those resources would be halted and the appropriate authorities
notified.

A cultural impact assessment focusing on identification and impact analysis of valued cultural,
historical, and natural resources was also conducted. That assessment concluded that there are no
such resources present on the Barry Property, although the coastline makai of the Barry Property
has been and continues to be used by local fishermen and gatherers to procure a variety of
marine resources. The Barrys are aware of these activities, and the siting of the Project’s
improvements will ensure that these activities will not be adversely affected.

The Barrys also commissioned a coastal erosion study, which included an assessment of other
geologic and coastal hazards potentialy affecting the Barry Property. In general, geologic
conditions do not impose undue constraints on the Project, as much of the Puna District and
nearly all of Hilo face similar volcanic and seismic hazards. The potential for damage to the
Project from coastal erosion and other coastal hazards can be minimized or avoided atogether
through the appropriate siting of the Project’simprovements.

The Project will not affect any designated scenic vistas or viewplanes. Intermittent scenic views
of the shoreline and Pacific Ocean along Paradise AlaKai Drive are present between the dozens
of existing dwellings. Currently, heavy vegetation blocks all views through the Barry Property,
and development of the Project would likely open up at |east some coastal views. Air quality in
Hawaiian Paradise Park is generally excellent, except when Kona winds bring vog (volcanic fog)
to the area. Noise at the Barry Property is moderate, partly derived from natural sources such as
surf, birds and wind, with some contributions from neighboring dwellings and traffic on Paradise
AlaKai Drive. Brief and minor adverse effects would occur during construction of the Project;
however, given its small scale and consistency with neighboring land uses, the Project is not
anticipated to affect air quality or noise levelsin any substantial ways, and no mitigation
Measures are necessary.

Based upon onsite inspection and the lack of any known former or current uses of the Barry
Property, it appears that the site contains no hazardous or toxic substances and exhibits no other
hazardous conditions. All site work performed in connection with the Project will be conducted
in conformance with applicable Federal, State and County regulations. The general shoreline
areain Hawaiian Paradise Park already supports hundreds of dwellings and is utilized by
residents and property ownersto park vehicles and fish, and there are no reported water quality
problems associated with these uses. Upon completion, the Project would similar to the existing
dwellings and associated uses in the area, and is not expected to contribute to sedimentation,
erosion or pollution of coastal waters.

The Project is also not expected to adversely affect public roads, services or utilities. Road
access to the Barry Property is provided via Paradise AlaKa Drive and a driveway connecting
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the Barry Property is proposed as part of the Project. Electrical power and landline telephone
servicetolotsin the areais provided by Hawai‘i Electric Light poles; however, the Barrys are
proposing to install a photovoltaic solar system that will allow the Project to be powered
completely, or at least partially, “off-grid.” Potable and wastewater will be handled on sitein
conformance with al applicable State and County regulations. Police, fire and emergency
medical services are available approximately ten (10) miles away on Highway 130 in Pahoa. The
addition of one single-story dwelling and associated agricultural uses will have no measurable
adverse impact to or create an additional demand on public facilities such as schools, police or
fire services, or recreational areas.

Finally, dueto its small scale, the construction and occupation of the Project in this rural-
agricultural neighborhood would not produce any major secondary impacts, such as population
changes or effects on public facilities and infrastructure. At any given time, it is normd to have a
number of lots under some form of development in Hawaiian Paradise Park. Other than
precautions for preventing adverse impacts during construction, no special mitigation measures
should be required to counteract small cumulative effects.
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PART 1: PROJECT DESCRIPTION AND ENVIRONMENTAL ASSESSMENT PROCESS
1.1  Location and Project Description

The Barry Property isasingle tax map parcel located within the Hawaiian Paradise Park subdivision on
the shorelinein Kea' au, Puna, County and State of Hawai‘i, and consists approximately 0.51 acres of
land. The Barry Property is located adjacent to an existing dwelling, is currently undeveloped and vacant,
and isidentified by Tax Map Key No. (3) 1-5-059:059. The Barrys acquired the property in 2007.

The Barry Property is presently within the State Land Use (SLU) Conservation District, Resource
Subzone. The Barrys have petitioned the LUC for a DBA to reclassify the Barry Property from the SLU
Conservation District to the SLU Agricultural District. The Barry Property was initially within the SLU
Agricultura District when the SLU districts were originally drawn, but was later reclassified into the SLU
Conservation District as a part of the LUC’ s 1969 five-year boundary review. In 1977, virtually al of the
coastal lands surrounding the Barry Property were reclassified from the SLU Conservation District back
to the SLU Agricultural District pursuant to the LUC’s Decision and Order in Docket No. A76-419 (1977
D&O). The Barry Property was originaly included in Docket No. A76-419, but was |later removed
because the LUC was unable to obtain the participation of the then-owner of the Barry Property. A
significant number of the parcels reclassified under the 1977 D& O have since been devel oped with
dwellings.

The Barrys are pursuing the DBA from the LUC to allow for the construction of a modest three (3)
bedroom, two (2) bath, approximately 1,800 sg. ft. single-story dwelling and related agricultural uses that
the Barrys will use astheir primary personal residence. The Project would be similar to and consistent
with the existing uses of the neighboring SLU Agricultural District lands.

The Project is proposed to include atwo-car garage, alanai on the makai side of the dwelling facing the
Pacific Ocean, a courtyard on the mauka side of the dwelling fronting Paradise Ala Kai Drive, asmall
swimming pool, infrastructure (i.e., private water well, including an underground water storage tank, or
private catchment system, underground individual wastewater system (IWS),* photovoltaic solar system),
and landscaping, including adriveway. Access to and from the nearest government road and the Barry
Property is provided viathe adjacent Paradise AlaKai Drive.

The dwelling will be sited towards the ocean, but well behind the shoreline area of the Barry Property,
and any development on the Barry Property will be set back outside the lava shelf and shoreline shrub
zones, thus avoiding these resources. The style of the dwelling will be contemporary Hawaiian consistent
with the overall style of dwellings in Hawaiian Paradise Park. The landscaping plan for the Project will
also be consistent with the existing Hawaiian Paradise Park neighborhood, and will leave some exposed
lava (if permitted by the Property’ s topography) and include appropriate salt-tolerant ground cover and
tropical plants. Although some non-native species may be removed, appropriate native species may be

! Backwash associated with the swimming pool will also be appropriately treated and disposed of by the IWS.
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planted and a narrow trail to the shoreline may be established, taking care to minimize any potential harm
to native species.

Theintent isthat the Project will receive its potable water from awell drilled on site with treatment
through areverse-osmosis or similar purification system, although the Project will aternatively utilize a
catchment system if necessary. The wastewater generated by the Project will be processed through a
modern WS (septic or aerobic treatment unit, if required) system designed by alicensed engineer and
approved by the State of Hawai‘i Department of Health (DOH). Electrical serviceis availablein the area
from Hawai'i Electric Light Company, Inc. (HEL CO); however, the Barrysintend to install a
photovoltaic solar system that will allow the Project to be powered completely, or at least partialy, “ off-
grid.”

At this preliminary stage of the planning and entitlements process, and in light of the Barry Property’s
poor soils, small size and close proximity to the Pacific Ocean, the Barrys propose to implement
appropriate agricultural uses as part of the Project. The Barrys' proposed agricultural use will comply
with the requirements of HRS Chapter 205 and the Hawai‘i County Code related to permissible usesin
the SLU Agricultura District, and will not have substantial adverse environmental impacts. The Barrys
arein the process of determining the most appropriate agricultural use for the Property. Mrs. Barry has
been an active participant in University of Hawai‘i at Hilo’s “East Hawai‘i Master Gardeners’ program
since January 2018. The agricultural uses being considered include a greenhouse nursery, aguaponics,
native plant propagation, and apiculture (beekeeping). The Barrys will generate income from the
agricultural use through sales at either local farmers' markets, through a roadside stand, or a combination
of both.
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Figurel Project Location Map
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Figure2 SitePhotos
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Figure 2. Property Photos
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1.2 Environmental Assessment Process

This Environmental Assessment (EA) process is being conducted in accordance with Chapter 343 of the
Hawai‘i Revised Statutes (HRS). This law, along with itsimplementing regulations found at Title 11,
Chapter 200.1, of the Hawai‘i Administrative Rules (HAR), is the basis for the environmental impact
assessment process in the State of Hawai‘i. This EA isrequired because the Barrys are proposing to
reclassify the Barry Property from the SLU Conservation District to the SLU Agricultural District, which
isatrigger for environmental review under Chapter 343 and its implementing regulations.

According to Chapter 343, an EA is prepared to determine impacts associated with an action, to develop
miti gation measures for adverse impacts, and to determine whether any of the impacts are significant
according to thirteen specific criteria. Part 4 of this document supports the anticipated finding that no
significant impacts are expected to occur, based on the preliminary findings for each criterion made by the
consultants in consultation with the LUC, the Approving Agency. If, after considering comments to the
Draft EA, the LUC concludes that, as anticipated, no significant impacts would be expected to occur, then
the agency will issue a Finding of No Significant Impact (FONSI), and the action will be permitted to
proceed to other necessary permits. If, on the other hand, the LUC concludes that significant impacts are
expected to occur as aresult of the proposed action, then an Environmental Impact Statement (EIS) will
be prepared.

1.3  Public Involvement and Agency Coordination

The following agencies, organizations and individuals have been consulted during the Environmental
Assessment Process:

County of Hawai'i:

Planning Department Windward Planning Commission  Department of Public Works
Civil Defense Agency Police Department Fire Department
Department of Parks and Department of Corporation County Council
Recreation Counsel

State of Hawai'i:
Department of Land and Natural DLNR, Land Division DLNR, State Historic
Resources (DLNR), Office of Preservation Division (SHPD)

Conservation and Coastal Lands

Office of Hawaiian Affairs Department of Hawaiian Department of Health (DOH),

Page 7
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DOH, Wastewater Branch

Office of Planning

Office of the Attorney General

Neighboring Landowners:

Shirley Jean Taylor
(TMK No. (3) 1-5-059-32)

Mark Lawley Heritage & Donna
Ann Chalmers
(TMK No. (3) 1-5-059-35)

Suzanne H. Christian Trust
(TMK No. (3) 1-5-059-58)

Utilities:

Hawaii Electric Light Company,
Inc.

Organizations:

Hawaiian Paradise Park Owners
Association

Homelands

DOH, Safe Drinking Water
Branch

Department of Agriculture

Hawai‘i State Senate

Stephen C. Pfeiffer & Stephanie
A. Foster
(TMK No. (3) 1-5-059-33)

Franklin T. M. & Carlene J. Lee
(TMK No. (3) 1-5-059-36)

Coffee Dolphin Inc.
(TMK No. (3) 1-5-059-60)

Sierra Club of Hawai‘i

Clean Water Branch

DOH, Office of Environmental
Quality Control

Department of Education

Hawai‘i State House of
Representatives

Glen Alan Burris
(TMK No. (3) 1-5-059-34)

Allan Edgar Burr & Connie Lynn
Bouchard
(TMK No. (3) 1-5-059-57)

Ninh Minh Le & Xuan Dao Mai
(TMK No. (3) 1-5-059-61)

Malama O Puna

Copies of communications received during the early consultation process, as well asthe Barrys
responses, are contained in Appendix 1a. Notice of the availability of the Draft EA was published in the
October 23, 2019 OEQC Environmental Notice, and republished in the November 8, 2019 OEQC

Environmental Notice. Appendix 1b contains written comments on the Draft EA and the responses to

those comments. Various places in the EA have been modified to reflect input received in the comment

letters; additional or modified non-procedural text is denoted by underlines, as in this paragraph.
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PART 2: ALTERNATIVES
21  TheProposed Project and Alter native Uses and Sites

The Project and its location are described in detail in Section 1.1, above, and illustrated in Figures 1-3.
The Barrys purchased the Barry Property over ten years ago with the hope and intention of one day
retiring in the rura-agricultural setting that the Hawai‘i Paradise Park subdivision offers. The Barrys
remain committed to doing so, and therefore an dternative site for the Project or alternative use of the
Barry Property are not deemed to be feasible or considered further in this EA.

2.2 The No Action Alter native

Under the No Action Alternative, the Barry Property would not be reclassified to the SLU Agricultural
District. It would still be possible to recelve a Conservation District Use Permit (CDUP) to construct and
occupy asingle-family dwelling, utilize the Barry Property for temporary camping and picnicking, and
any other use that is permitted in the Resource Subzone. For the purposes of this EA, however, it will be
assumed that the Barry Property would remain vacant and unused under the No Action Alternative. This
EA considers the No Action Alternative as the baseline by which to compare environmental effects of the
Project.

2.3 The CDUP Alternative

Under the CDUP Alternative, the Barrys would submit an application to the State of Hawai‘i Board of
Land and Natural Resources (BLNR) to obtain a CDUP. A CDUP would allow for the construction of a
single-family dwelling substantially similar in size and characteristics as the Project. Thus, it is assumed
that the CDUP Alternative would have substantially similar environmental effects as the Project.

Under the CDUP Alternative, the Barrys would not be required to implement an agricultural use as
proposed under the Project. In addition, the CDUP Alternative would result in the Barry Property’s land
use designation being inconsistent with surrounding lands, as virtually all of the coastal lands surrounding
the Barry Property are already within the SLU Agricultura District, and the existing dwellings on

nei ghboring parcels were not constructed pursuant to CDUPs.

Based on a number of factors, including the administrative burdens associated with a CDUP and adesire
for the Barry Property to be consistent with the neighboring lands and uses, the Barrys have made the

decision to pursue the proposed reclassification from the LUC, instead of obtaining a CDUP from the
BLNR.
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PART 3: ENVIRONMENTAL SETTING, IMPACTSAND MITIGATION

The 22,216-sguare foot (sf) Barry Property islocated between Paradise AlaKai Road, a private road of
the Hawaiian Paradise Park subdivision, on the mauka side and the shoreline of the Pacific Ocean on the
makai side (see Fig. 1). It is vacant and flanked by similarly sized private parcels, one of which contains a
single-family dwelling (see Fig. 2). U.S. Geological Survey maps and Google Earth images indicate that
elevations on the Barry Property vary from about 12 to 25 feet above sealevel.

3.1  Physical Environment
3.1.1 Climate, Geology, Soils and Geologic Hazards
Environmental Setting

The Barry Property islocated on the flank of Kilauea, ahighly active volcano, in the ahupua’‘a of Kea'au
within the Puna District. This areareceives an average of about 124 inches of rain annualy, with a mean
annual temperature of approximately 75 degrees Fahrenheit (Giambelluca et a 2014; UH Hilo-Geography
1998:57).

Guidanceto federal agencies for addressing climate change issues in environmental reviews was rel eased
in August 2016 by the Council on Environmental Quality (US CEQ 2016). The guidance urged that when
addressing climate change, agencies should consider: (1) the potential effects of a proposed action on
climate change as indicated by assessing greenhouse gas emissions in aqualitative, or if reasonable,
quantitative way; and, (2) the effects of climate change on a proposed action and its environmental
impacts. It recommends that agencies consider the short- and long-term effects and benefits in the
alternatives and mitigation analysis in terms of climate change effects and resiliency to the effects of a
changing climate. Although this guidance has since been withdrawn for political reasons, the State of
Hawai‘i, through HRS § 226-109, encourages asimilar analysis, and HAR 8 11-200.1-13 includes
significance criteriathat consider the hazardousness of sealevel rise. In terms of climate, it is possible,
and even likely, that larger and more frequent tropical storms and even hurricanes will affect the
Hawaiian Islands in the future. In addition, as discussed in Section 3.1.2, accelerating sealevel riseis
expected.

It has been long assumed that the lava flows that underlie the Barry Property both erupted sometime
between 200 and 400 years ago, from the Ai La' au Lava Flow, according to the general geology map of
Kilauea by Moore and Trusdell (1991). Recent work documented in Appendix 2, however, indicates that
these flows may be older, and that the lava flow directly underlying the Barry Property is approximately
550 years old. Soil inthe areais classified as Opihikao highly decomposed plant material. Thisisawell-
drained, thin organic soil developed over pahoehoe bedrock. It isfound from sealevel to 1,000 feet in
elevation and is rapidly permeable, with slow run-off, and a slight erosion hazard. This soil iswithin
subclass Vlls, which means it has limitations that make it unsuitable for intensive cultivation and restrict
its use to pasture, range, woodland or wildlife (U.S. Soil Conservation Service 1973).
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The entire Island of Hawai‘i is subject to geologic hazards, especially lava flows and earthquakes.
Volcanic hazard as assessed by the U.S. Geologica Survey in this area of Puna, including the Property, is
Zone 3 on ascale of ascending risk 9to 1 (Heliker 1990:23). The relatively high hazard risk is because
Kilaueais an active volcano. Zone 3 includes areas |less hazardous than Zone 2, which is adjacent to the
summit and East Rift Zone (ERZ), because of greater distance from recently active vents and/or because
of topography. Oneto five percent of Zone 3 has been covered since 1800, and 15 to 75 percent has been
covered within the past 750 years. The recent eruptions of the East Rift Zone near Leilani Estates have
demonstrated that although centuries may pass between eruptions in any given area, there isalways a
danger of an eruption On Kilauea.

The Island of Hawai‘i experiences high seismic activity and is at risk from magjor earthquake damage
(USGS 2000), especialy to structures that are poorly designed or built, as the 6.7-magnitude quake of
October 2006 and the 6.9 magnitude quake of May 2018 demonstrated. The Barry Property isflat to low-
sloping, with no surrounding steeper slopes. There does not appear to be a substantial risk at the site from
subsidence, landslides or other forms of mass wasting.

Impacts and Mitigation Measures

In order to deal with the potential for larger and more frequent tropical storms that could be part of a
changing climate, any future dwelling should be designed to withstand hurricane force winds. In addition,
all Project improvements will be appropriately sited mauka and outside of the portion of the Barry
Property most affected by hurricane winds. The Barry Property would be maintained in a state without tall
trees (particularly the invasive ironwood). Prior to any construction, all trees with the potential to fall on
the dwelling would be removed. The implications of climate change for the shoreline setting are dealt
with in the next section.

In general, geologic conditions do not impose undue constraints on the Project, as much of the Puna
District faces similar vol canic and seismic hazards and yet continues to be an important residential area.
There are currently efforts by planners and government officials to restrict or prohibit altogether any new
development in Zone 1 and Zone 2 lava flow hazard areas. The Barry Property isin Zone 3, along with
most of the settled area of Puna and nearly all of Hilo, and it is unlikely that prohibitions on homesin
Zone 3 will be adopted as areaction to the recent lava flows of Kilauea. Nevertheless, it must be
acknowledged that lava flow hazard exists, and that responding to disasters has fiscal consequences for
government agencies. The Barrys understand that there are hazards associated with dwellingsin this
geologic setting, and have made the decision that the Project is not imprudent to construct and inhabit as
their primary residence.

3.1.2 Flood Zones and Shoreline Setting
Floodplain Environmental Setting, Impacts and Mitigation Measures

A bare pahoehoe shelf with alow seacliff lies makai of the Barry Property as defined by the original
metes and bounds description in the conveyance documents. The legal shoreline of the Barry Property has
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not recently been certified, but it is presumed to lie at the sharp boundary between the pahoehoe shelf and
the vegetation line.

Hoodplain status for many areas of the island of Hawai‘i has been determined by the Federal Emergency
Management Agency (FEMA), which produces the National Flood Insurance Program’s Flood Insurance
Rate Maps (FIRM). The flood zones for this region were recently mapped, and digital maps are available
from the Department of Land and Natural Resources at http://gis.hawaiinfip.org/fhat/ (Figure 3).
Unfortunately, a systematic error in the registration of the TMK layer and the Google Earth © layer
(clearly visible by examining the offset of Paradise AlaKai Road) affects direct interpretation of the map,
but the pahoehoe shelf located in the makai part of the Barry Property and makai of the presumed legal
shorelineis clearly within the VE flood zone. There is no direct evidence of tsunami inundation in this
location, although storm waves of the magnitude generated by Tropica Storm Iselle, which hit the Puna
coastline on August 8, 2014, have affected the pahoehoe platform makai of the shoreline.

The VE FHood Zone, also known as the coastal high hazard area, is the area subject to high velocity water
including waves and tsunami; it is defined by the 1% annual chance (base) flood limits (also known as the
100-year flood) and wave effects can be 3 feet or greater. All Project improvements would be sited mauka
of the VE Flood Zone and entirely within Flood Zone X, which consists of areas outside the mapped 500-
year floodplain and imposes no constraints on development.

Coastal Erosion Issues. Background

Property near the shoreline is subject to natural coastal processes including erosion and accretion, which
can be affected by human actions such as removal of sand or shoreline hardening. Erosion may adversely
affect not only alot owner’simprovements but also State land and coastal waters, along with the
recreational and ecosystem values they support.

A coastal erosion study, which includes an analysis of other coastal hazards, was prepared for the Barry
Property by Geohazards Consultants International, Inc. The full report is attached as Appendix 2, with
portions summarized in the material below. The reader isreferred to Appendix 2 for additional detailed
descriptions, maps and photos.

Sea Level Rise

Because the proposed use of a single-family dwelling on this coastal property has an expected useful
lifetime of 40 to 70 years, it isimportant to first examine the potential for future sealevel rise. Sealevel
rise also factorsinto future rates of coasta retreat and erosion.

Thereis a scientific consensus that the earth is warming due to manmade increases in greenhouse gasesin
the atmosphere, according to the United Nations' Intergovernmental Panel on Climate Change (UH
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Figure3. Flood Zone Map
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Manoa Sea Grant 2014). Globa mean air temperatures are projected to increase by at least 2.7°F by the
end of the century. Thiswill be accompanied by the warming of ocean waters, expected to be highest in
tropical and subtropical seas of the Northern Hemisphere. Wet and dry season contrasts will increase, and
wet tropical areasin particular are likely to experience more frequent and extreme precipitation. For
Hawai‘i, where warming air temperatures are aready quite apparent, not only is the equable climate at
risk, but also agriculture, ecosystems, the visitor industry and public health.

No one can predict with any certainty how high sealevelswill rise within 10 years, 20 years or 50 years.
Anoveral global risein sealevel of 3.3 feet by the end of the 21st century was proposed by FHetcher
(2010) and others. A 2012 scientific assessment (Rahmstorf et al. 2012) posited 4 feet as a reasonable
upper bound. Some recent research that concentrates on the potential for Antarctic melting to contribute
more to sealevel than generally modeled envisions as much as an additional meter (3.3 feet) of sealevel
rise (DeConto and Pollard 2016). Relative sea-leve rise, of course, isaresult of the combined eustatic
water rise and land subsidence. In some locations, the effects of eustatic sealevel rise can be magnified
substantially. The 1975 Ka apana earthquake on Kilauea srift caused land in Kapoho to drop 0.8 feet
(based on Hawaii Volcano Observatory (USGS) datain Hwang et a (2007:6)). This episodic, seismic-
induced subsistence is difficult to anticipate or measure over long periods of time. On the basis of INSAR
(Synthetic Aperture Radar Interferometry) remote sensing data, Hwang et a (ibid.) state that the coastline
at Kapoho may be subsiding at a continuous rate of between 0.31-0.67 in/yr. Rates of subsidence at the
Barry property are certainly much lower as aresult of its distance from Kilaued s tectonically active rift
zone, aswell asits position on the west side of the rift zone, where land is supported by the bulk of
MaunaLoa. A ratein the middle of thisestimate, or alittle lessthan 0.3 in/yr., is probably conservative.
A highly conservative estimate of overall sealevel change by the year 2100, accounting for aeustatic rise
of 5 feet and local tectonic sinking of about 2 feet, is 7 feet. The greatest rate of SLR will take place
during the second half of this century according to recent modeling (e.g., Cazenave and Le Cozannet
2014).

Not only is the magnitude of sealevel rise subject of debate, but so too isitstiming. According to the
Hawai ‘i Climate Change Mitigation and Adaptation Commission (HCCMAC) (2017:v):

While the [United Nations' Intergovernmental Panel on Climate Change]’ s “business as usua”
scenario, where [greenhouse gas] emissions continue at the current rate of increase, predicts up to
3.2 feet of global sealevd rise by year 2100 (IPCC 2014), recent observations and projections
suggest that this magnitude of sealevel rise could occur as early as year 2060 under more recently
published highest-end scenarios. . . .

The HCCMAC report goes on to state that the Island of Hawai‘i isin many senses the least vulnerable of
the main Hawaiian Islands to the impacts of sealevel rise, but that certain areas — particularly Kona,
Puako, Kapoho and Hilo Bay — “face serious threats. It is estimated that at least 130 existing structures
would experience chronic flooding if there were 3.2 feet of sealevel rise.”

The Hawai‘i Sea Level Rise Viewer (Viewer) is an online atlas to support the Hawai‘i Sea Level Rise
Vulnerability and Adaptation Report (Report) that was mandated by Act 83, Session Laws of Hawai‘i
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